Solitary small (<5 cm) amoebic liver abscesses in the right lobe are generally treated using medication alone, while large abscesses are typically treated via a combination of medication and drainage. However, the therapeutic indications for multiple medium (5-10 cm) amoebic liver abscesses remain unclear. We herein report the findings of a 53-year-old woman who was receiving lenalidomide for multiple myeloma and subsequently developed multiple amoebic abscesses. Metronidazole alone was unsuccessful, although metronidazole and repeated percutaneous catheter drainage of the right lobe, left lobe, and thorax proved to ultimately be successful. Therefore, the successful use of medication alone may be associated with the total combined abscess volume.
Introduction
Amoebic liver abscesses are the most frequent extraintestinal manifestation of Entamoeba histolytica infection. Regarding the clinical diagnosis, amoebic abscesses are more likely to be solitary, involve the right lobe, and provide a positive result for the related antibody test (1) . Given the good specificity of the antibody test, and the good response to medication, patients who have a small (<5 cm) solitary right abscess are typically treated using medication alone (2) . In contrast, if the abscess has a diameter of >10 cm, involves the left lobe, and exhibits a poor response to medication alone, then it should be treated using a combination of drug treatment and invasive therapeutic procedures, such as ultrasound-guided percutaneous needle aspiration (PNA) or percutaneous catheter drainage (PCD) (3) (4) (5) (6) . However, the indications for multiple medium (5-10 cm) amoebic liver abscesses remain unclear. In this report, we describe a patient with multiple amoebic abscesses (5-10 cm) that were located in both liver lobes. After drug treatment alone failed, the patient was successfully treated with a combination of drug treatment and comprehensive percutaneous catheter drainage.
Case Report
A 53-year-old Japanese woman had been receiving lenalidomide for multiple myeloma and cyclophosphamide one month before autologous stem cell transplantation which had been scheduled for the following year. Her serum FCLκ/λ levels were in the normal ranges, which indicated good disease control. However, she occasionally experienced diarrhea in the three-week period before her admission, and was finally admitted to a family clinic due to progressive fatigue and fever that lasted for 2-3 days. She was diagnosed with multiple small (1-3 cm) liver abscesses via abdominal enhanced computed tomography (CT), and was thus hospitalized. However, she was transferred to our hospital after one week because her condition had not improved, despite comprehensive antibiotic treatment.
The patient reported no history of travelling or any recent sexual activity. Her height was 157 cm, her body weight was 57 kg, and our physical examination revealed a tem- 
perature of 39.4 , a blood pressure of 110/70 mmHg, a regular pulse of 86/min, and no abdominal symptoms. The laboratory findings (Table) revealed leukocytosis (18,000/ μL), elevated levels of C-reactive protein (34.0 mg/dL), and elevated procalcitonin levels (8.19 ng/dL); most other findings were normal, except for her liver enzyme and alkaline phosphatase levels. The results of the HIV enzyme immunoassay were negative. Based on these findings, the patient was diagnosed with multiple liver abscesses, and therefore was started on a course of meropenem, vancomycin, and anti-fungal treatment empirically. However, she did not respond to the antibiotics over a period of 3 days and her blood pressure also worsened. Therefore, we performed abdominal computed tomography, which revealed that several abscesses had grown to 5.2-9.8 cm in size and some had already ruptured into the pleural cavity (Fig. 1) . The abscess in S8 was aspirated under ultrasound guidance using a 7-French drainage tube, and the aspirate was found to be a chocolate-colored fluid. A subsequent antibody test confirmed a diagnosis of amoebic abscesses that involved E. histolytica trophozoites. She subsequently became unable to take food orally, due to nausea and abdominal distention, and was treated using intravenous metronidazole (1,500 mg/day). However, her condition continued to worsen over the following 3 days. Furthermore, we observed that the fluid from the drainage tube was still microscopically positive for amoebic trophozoites. Therefore, we performed PCD and detected viable amoebic trophozoites in another abscess. As the patient's condition did not improve, we continued the PCD every second or third day, and she finally recovered after being administered both metronidazole and five drainage treatments for two weeks (Fig. 2) . Therefore, we sequentially removed the drainage tubes, and she was discharged from our hospital on day 35. Colonoscopy revealed all normal findings before her discharge, and the findings from her stool tests for amoebas were consistently normal from admission to discharge.
Discussion
The specific indications for intervention when encountering patients with amoebic abscesses include pain and imminent rupture, differentiation between pyogenic and amoebic abscesses, a poor response to medical therapy, false-negative results for serology tests, noncompliance with medical treatment, left lobe involvement, and pregnancy (7) . Generally, patients with amoebic abscesses are more likely to be young men with a tender, solitary, right lobe abscess (1). In contrast, our patient was a woman with multiple, bilateral lobe abscesses, with no indicators of infection from her travel or sexual history. Therefore, in order to select the initial intervention for our patient, we had to differentiate between pyogenic and amoebic abscesses, based on the atypical characteristics of the amoebic liver abscesses. Moreover, her route of infection remained unclear, and the only possible explanation might have been her preference for organic food, as a comprehensive medical interview did not reveal any risk factors in her sexual and travel histories (8) .
Regarding the use of drainage intervention, Bammigatti et al. reported that ultrasound-guided PNA with metronidazole is not superior to metronidazole alone for managing uncomplicated, solitary, right lobe amoebic liver abscesses measuring from 5-10 cm in diameter (9). However, Gupta et al. reported that PCD is better than PNA for managing large (>10 cm) amoebic liver abscesses, based on the duration of treatment that was needed to attain clinical relief and the duration for which parenteral antibiotics were needed (10) . In the present case, we evaluated the patient's response to medication every second or third day, and performed PCD when the patient's fever had not subsided. We selected PCD to achieve a rapid improvement, because our patient had multiple abscesses measuring from 5-10 cm in diameter and vital signs that indicated shock. Despite the 3 days of metronidazole treatment, we still observed large amounts of viable amoebae trophozoites in the first and second drainage aspirates. This finding appears to suggest that multiple medium-sized (5-10 cm) amoebic abscesses are difficult to treat using medication alone, and that more invasive interventions should be considered, such as those that are used for solitary large abscesses. Interestingly, our patient's condition gradually improved after each drainage session, which suggests that this technique is useful for both the diagnosis and treatment. Furthermore, these findings may indicate that the success of medication alone may be associated with the total combined abscess volume in cases of multiple abscesses. Therefore, we suggest that drainage should be performed promptly in cases with multiple 5-10 cm abscesses, because these are not typical amoebic abscesses. Moreover, drainage is especially important in cases with unstable vital signs or with a high risk of rupture (e.g., an abscess in a hepatic marginal lesion). In these cases, the drainage should be continued until it achieves a decrease of the drain fluid or the elimination of trophozoites from the drainage aspirate. Several in vitro reports have described metronidazole resistance in E. histolytica (11, 12) . However, in the present case, the small abscesses were successfully treated using medication alone, and only the medium abscesses required drainage. Moreover, there are no clinical reports of metronidazole resistance in E. histolytica. Therefore, we do not believe that our case involved metronidazole resistance.
In conclusion, although the difficulty that we encountered in treating our patient might have been associated with her multiple myeloma, the rapid use of comprehensive PCD and anti-amoebic medication proved ultimately to be successful. Therefore, it is possible that the success of medication alone is associated with the total combined abscess volume in cases of multiple abscesses.
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